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ABSTRACT

owadays organic—inorganic hybrid aerogel materials have attracted increasing
interests due to improved thermal and mechanical properties. In the present
research, initially, novolac type phenolic resin-silica hybrid gels with different
solid concentrations were synthesized using sol-gel polymerization in solvent-saturated
vapor atmosphere. The hybrid gels were dried at air atmosphere through ambient drying
process. This method removed the need for costly and risky supercritical drying process.
The yields of the obtained hybrid aerogels increased with less shrinkage in comparison

with conventional sol-gel process. The precursor of silica phase in this study was

tetracthoxysilane and inexpensive novolac resin was used as a reinforcing phase. The

Keywords: results of FTIR analysis confirmed the simultaneous formation of silica and novolac
hybrid aerogels, . . . .

gels in the hybrid systems. The resultant hybrid aerogels showed a nanostructure hybrid

sol-gel process, network with high porosity (above 80%) and low density (below 0.25 g/cm?). Nonetheless,

novolac, higher content of silica resulted in more shrinkage in the hybrid aerogel structure due to

silica network, the tendency of the silica network to shrink more during gelation and drying process.

thermal stability The SEM images of samples exhibited a continuous network of interconnected colloidal

particles formed during sol-gel polymerization with mean particle size of less than 100
nanometers. Si mapping analysis showed good distribution of silica phase throughout
the hybrid structure. The results demonstrated improvements in insulation properties and
thermal stability of novolac-silica acrogel with increasing the silica content. The results
of compressive strength showed that the mechanical properties of samples declined with

increasing the silica content.
(*)To whom correspondence should be addressed.
E-mail: abahramian@modares.ac.ir
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